Abstract. BACKGROUND: Prolonged exercise and joint position sense are considered aetiological risk factors for shoulder injury in overhead sports. OBJECTIVE: To investigate the efficacy of a neoprene sleeve and kinesiology tape (KT) in mediating the effect of exercise on shoulder joint position sense. METHODS: 25 overhead sports participants (women -10, men -15) completed 30 maximal isokinetic repetitions at 120
Introduction 1
In overhead sports such as tennis, badminton, vol- from a joint position sense (JPS) perspective [1] . As 7 such it may be considered as an aetiological risk fac-8 susceptible to a reduction in performance or indeed an 10 increased occurrence of injury. Changes in muscle ac-11 tivity and function of the mechanoreceptors may be as-12 sociated with injury and loss of performance as deficits 13 in JPS may lead to failure of the rotator cuff (RC) to 14 control stability during movement [2] . Therefore, al-15 terations to mechanoreceptor efficacy may have a detri-16 mental effect.
17
Functional instability within the GHJ may be linked 18 to decreased proprioception and alterations in neuro-19 muscular control [3] suggesting that alterations to JPS 20 and afferent pathways may increase susceptibility to 21 injury. Alterations to mechanoreceptor efficacy may 22 
Participants 70
Twenty-five healthy adult subjects (male, n = 15, 71 female, n = 10, average age 22 years, mean weight 72 70.5 kgs, all right hand dominant) actively involved 73 in overhead sports and/or sports reliant on GHJ ro-74 tation were included in the study. Sports included 75 were: Tennis, Badminton, Netball, Volleyball, Basket-76 ball, Lacrosse, Squash, Cricket Bowling and Golf. In-77 clusion criteria were: both gender, aged over 16 years, 78 training at least once a week during the season, club/ 79 recreational level. Each participant was required to at-80 tend for 2 hours with a minimum of 48 hours between 81 testing sessions. Prospective participants with a history 82 of injury to the shoulder complex of the dominant arm 83 within the last two years were excluded. Arm domi-84 nance was assessed as the arm they would chose to 85 throw a ball or hold a racket [10] . The study received 86 ethical approval from the department of sport and 87 physical activity ethics committee at Edge Hill Univer-88 sity in accordance with the declaration of Helsinki. ius, finishing at the lower cervical vertebrae. The tape 202 was applied with no stretch, and can be seen in Fig. 1. 203 
Neoprene shoulder sleeve

204
The neoprene sleeve (Fig. 2) was a non-branded 205 sleeve and dependent on the size of the participant was 206 either a size small/medium or large/extra-large. The 207 sleeve utilised Velcro both anteriorly and posteriorly 208 across the chest and superior torso respectively. 
Statistical analysis
210
Statistical analyses and analysis parameters were de-211 termined a priori. The assumptions associated with a 212 Fig. 1 . Photograph of kinesiology tape application for shoulder throwing. 
• ) relative to the 243 baseline control condition (4.11 ± 2.81
• ). In external 244 rotation, there was also a trend (p = 0.09) toward im-245 paired performance in the neoprene sleeve condition 246 (4.15 ± 3.34
• ) relative to baseline control. At the mid-247 range position there was a trend toward impaired per-248 formance post-exercise in the KT trial (5.11 ± 2.64
• ) 249 relative to both control (3.91 ± 2.20
• ; p = 0.07) and 250 neoprene (4.19 ± 2.25
• ; p = 0.10) conditions. 
Modified neutral position
252 Figure 4 summarises the influence of exercise and 253 support condition on the mean absolute joint position 254 sense error scores at the modified journal position. 255 There was no significant main effect for exercise in end 256 of range internal rotation (p = 0.59), mid-range (p = 257 0.38), or end of range external rotation (p = 0.27). 258 There was no significant main effect identified for sup-259 port condition, but post-hoc analyses of support main 260 effects identified a trend (p = 0.09) toward impaired 261 performance post-exercise in external rotation JPS for 262 the neoprene trial (5.76 ± 1.94
• ) relative to the pre-263 exercise scores (4.55 ± 2.42
• ). 
Discussion
277
The aim of this study was to quantify the efficacy of angles are an important factor to consider.
300
The neoprene sleeve appeared to be effected by . This includes involvement of the Golgi 322 tendon organ (GTO) and stretch reflex. Thus, it could 323 be surmised that a different points in the range JPS 324 acuity may alter. At the modified neutral position post-325 exercise the neoprene sleeve showed a trend towards 326 being worse than at pre-exercise but only at the ER 327 angle. This may suggest the stimulus provided by the 328 neoprene sleeve may begin to become inhibitive as ex-329 ercise progresses. Eight to ten participants stated that 330 they felt the neoprene sleeve and KT were restrictive 331 when moving in to EOR positions. Skin stimulation 332 from cutaneous receptors [29] , in this instance, may 333 have actually have been unhelpful with particular at-334 tention paid to the movement pattern in the modified 335 neutral position as increased kinaesthetic stimulation 336 may have over-stimulated at EOR causing JPS to alter. 337 The results suggest that joint position sense error 338 scores were effected by position, angle and exercise 339 state. There was little difference between the neoprene 340 sleeve and KT in comparison to no tape. The popu-341 lation studied were healthy overhead athletes and the 342 results may indicate that those with perceived accept-343 able joint position acuity may not benefit from the ap-344 plication of supportive devices, indeed, these may be 345 detrimental to performance both in pre and post exer-346 cise states. The lower IR error scores produced when 347 the neoprene sleeve was applied at the diagonal posi-348 tion and the lower mid-range scores at the 9090 po-349 sition may be attributed to the compressive effect of 350 the sleeve [30] and the effect on muscle and skin re- 
